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6onbHoro c AByxKaMepHOfi ckicTeMofi 

SneKTpOKapAHOCTMMynHL^MM. FlpoBOAflT 

OAHOBpeivieHHy»o oijeHKy KopoHapHoro \a 
MMOKapAMa/ibHoro pe3epBOB cepALja. Mepea 
numeBOA b o6nacTb npeAcepAHfl HaHOCflT 
aneKTpMHecKne MMnyjibCbi ot Hapy>KHoro 
CTHMynnpyHDinero ycrpoMCTBa c nacTOTOM 
100-800 MMny/ibcOB b MUHyTy c aMnnmyAoB, b 
5-10 pa3 npeBWLuaKDLAe^ BenuHHHy 
BHyTpunojiocTHbix noTeHUnanoB cnoHTaHHoro 

B036y>KAeHM« npeACepA^M. npH B03HMKHOBeHMH 

y o6cneAyeMoro cTeHOKapAMM, nujeMUMecKMX 
HapyweHufi Ha anejcrpoKapAuorpaMMe 
BbiflBJisiOT chi/inohhg KopoHapHoro pe3epBa. 
npn chm>k©hmh noKaaaTe/iePi coKpaTMMocTM 
onpeAen«K>T hmskm^ MnoKapAnaxibHbiM peaepB 
cepALja. Cnoco6 no3BOJi«eT OL\eHMBaTb pe3epBbi 



cepAL^a b n»o6oM nepnoAe HaSntOAeHHH b 
OTcyTCTBue peanbHo cymecTByiomero 
napoKCM3Ma HaA^enyAO^KOBOM TaxuKapAMH. 3 

HA. 



o 

CO 



5. 

03 m r . i 

V = 25 MM/C 




O 



BEST AVAILABLE COPY 




9 RU 2 119 765 3 C1 

(51 ) int. ci. 6 A 61 B 5/02> A 61 N 1/36 



RUSSIAN AGENCY 
FOR PATENTS AND TRADEMARKS 



< 12 > ABSTRACT OF INVENTION 



70 



(21), (22) Application: 95102704/14, 23.02.1995 


(71) 


Applicant: 


(46) Date of publication: 10.10.1998 




Permskaja gosudarstvennaja meditsinskaja 




akademija 




(72) 


Inventor: Vagner E.A., 






Protopopov V.V., Molodykh S.V. 




(73) 


Proprietor: 






Permskaja gosudarstvennaja meditsinskaja 






akademija 



(54) METHOD FOR ESTIMATING CORONARY AND MYOCARDIAL RESERVES OF THE HEART IN 
TACHYCARDIA CASES UNDER TWO-CHAMBER ELECTRIC CARDIAC STIMULATION 



(57) Abstract: 

FIELD: medicine. SUBSTANCE: method 
involves modeling tachycardia in patient 
with two-chamber system of electric cardiac 
stimulation. Coronary and myocardial heart 
reserves are estimated at the same time. 
Electric pulses sent by exterior stimulation 
device are produced at frequency of 100-800 
pulses per 1 min and amplitude 5-10 times 
exceeding the magnitude of intracavitary 
potentials of spontaneous auricle 
excitation. Stenocardia, ischemic disorders 
being detected on patient cardiogram, 
lowered coronary reserve is determined to be 
the case. Lowered contraction index being 
determined, lowered myocardial heart reserve 
is considered to be the case. EFFECT: 
enhanced accuracy in determining cardiac 



reserve with no tachycardia paroxysm taking 
place. 4 dwg 
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M3o6peTeHne othochtca k Meflni^MHe, a 
niweHHO k Kapflnoxupyprnn h MO>KeT 6biTb 
ncnoribsoBaHO Ana ol^hkh KOHKpeTHoro 
KopoHapHoro n MHOKapAna/ibHoro pe3epBOB 
cepAL4a y 6onbHbix c AByxKaMepHofl cwcreMofl 

3JieKTpOKapAMOCTHMyn«L\MH. 

B HacTOflu^ee BpeMH 6onee nonoBUHbi 
nony/ifli4nn 6onbHbix, KOTopbiM eweroAHO a Mupe 
npoBOAMTCFi onepaqua MMnnaHTai^nn CHCTewibi 
sneKTpoKapAnocTHMyruiLiMH. cTpaAaioT 
chhapomom cna6ocTH cwHycoBoro y3na (CCCY). 
BpaAH-TaxwKapAHHecKafl c£opMa CCCY, 
cocTaanflK)LAan ao 20% cpeAn naTonornn 
CMHoaTpnanbHoro y3na, flarmeTca BaJKHbiM 
noKa3aHnewi Ann npHMeHeHwa AByxKaMepHbix 
cucTewi oneKTpocTMMyjiwi^Mn cepAUa (3C), 
BBMAy Toro mto npu Ha3HaMeHMH 
aHTnapMTMMMecKnx npenapaTOB, 
KOHTpojinpyjoiAnx pa3BMTne n TeseHne 
npucTynoB cynpaBeHTpHKyrmpHOfi TaxuxapAHU, 
HacTynaeT yrneTem/ie KaK cjDyHKi^MM 
CMHoaTpnanbHoro y3/ia c pa3BUTneM 

XpOHOTpOnHOP^ HeAOCTaTOMHOCTH MnoKapAa, TaK 
M COCTOHHMfl aTpMOBBHTpMKynflpHO^ 

npOBOAHMOCTM BnnoTb ao nonepenHOM 6noKaAbi 
cepAua Ha ypOBHe aTpnoBeHTpuKy/inpHoro 
coeAHHeHkifl. 

noKa3aHO, mto AeyxKaMepHan 
noc/ieAOBaTenbHan 3C cepAUa o&naAaeT 
pjiAOM BaxHbix KapAnoreMOAMHaMMMecKnx 
npenMyiAecTB HaA OAHOKawiepHbiM 

>KenyAOMKOBbiM pe>KHMOM: CHMwaeT MacroTy 
pa3BMTM« neMCMeKepHoro cuHApoMa, 
xpoHunecKotf cfcopivibi cpn6pn/iJini4HM 
npeAcepAn^, TpoM6o3M6onnHecKnx 
ocno>KHeHnR, 3acToftHotf cepAeMHofl 

h e AocTa toh h oct m , yBenMHi/iBaeT yAapHbM n 
MUHyTHbifi o6^eM KpOBOo6pameHMfl, 
KOMneHcupyeT HeAOCTaTOMHOCTb xpc-HOTporiHotf 
c^yHKi^MM cepAi^a (HeaAeKBaTHbifi pocT nacTOTbi 

CnOHTaHHbJX W HaB«3aHHblX 

snejcrpoKapAnocTHMyriflTOpOM coKpameHMtf 
cepAUa npn Harpy3Ke), mto b UTore no3Bon«eT 
AOCTuraTb omymeHHe 6narononyHM« y 6onbHoro 
n ynyMiunTb BbDKHBaeMOCTb 6onbHbix noone 
onepaL4HM. 

B to >Ke Bpewm noKasaHO, mto y 10 - 15% 
6onbHbix c nivinnaHTMpoBaHHbiMM 

AByxKaMepHbiMM cucTeMaMi/i 3C cepAi-ia, y 
KOTopbix not<a3aHneM k onepaunn 6bino 
HapyiueHne puTiwa cepAi^a HHoe, Mewi chhapom 
6paAHTaxnKapAHM, b OTAe/ieHHOM 

nocneonepaunoHHOM nepnoAe oTMenaeTcfl 
paaBMTue napoKcuaMaribHoPt cpopMbi 

cynpaBeHTpi/iKy/iflpHOM TaxuKapA^n KaK 
pe3yribTaT AanbHeRujero TeMeHua saooneBaHMfl 
cepAua. 

H3BecTHO, mto Ana CCCY xapaicrepHo 
HannMne peTporpaAHotf BeHTpw<y.noaTpuanbHotf 
npoBOA^MOCTH (BAn) cepAMA npHBOAflinetf k 
pasBHTMK) y naL\MeHTa c nMnnaHTupoBaHHbiM 
AByxKaMepHbiM ajiescrpoKapAnocTHMyriflTopoM 
"neCiCMeKepHOM TaxuKapA^n c 6ecKOHeMHOM 
neTnetf nposeAeHHH" (\O.\O. BpeAHKMC, A.fl. 
flporawueB, fl.n. Ctmp6mc. nporpaMMMpyeMan 
sneKTpocTMMynnL^nn cepAi^a (KnuHMMecKne 
acneKTbi). -M.: MeA^MMHa, 1989, c. 63 - 88). 
npo6neMa paAHKanbHoro ycTpaHeHUfl Taxoro 
ocno>KHeHnfl 3C cepAi^a nyTew BBeAeHMfl 
cneL^nanbHbix anropnTMOB, aBTOMaTMMecKM 
M3MeHfl»oi^Mx pHA napavieTpoB 
nMnnaHTupoBaHHoro AByxKaMepHoro 
ceKBeHi^nanbHoro 3KC, HecMOTpa Ha nporpecc 
coBpeMeHHOM TexHonornn, He peiueHa ao cmx 
nop. 
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BcneACTBue 3Toro neMCMeKepHaa 
TaxuKapAnn c 6ecKOHeMHOi^ neTnei^ npoBeAenun 
pa3BHBaeTCH BcneACTBue peTporpaAHOM BAfl y 
8 - 10% 6onbHbix c AByxKaiviepHbJMn cucieMSMn 
3C cepAUa. 

OqeHKa KopoHapHoro m MnoKapAnanbHoro 
pe3epBOB cepAi^a npn TaxuKapAnn b ycnoBMflx 
npuMeHeHna coBpeMeHHbix AByxKaMepHbix 
cucTeM 3C cepAHa npoaoAHTca Ha ocHOBaHnn 
oi^eHKn cocTO^HUfl n >xano6 6oribHoro, aHajin3a 
noBepxHocTHOM 3/ieKTpOKapAMorpaMMbi, 
nccneAOBaHMfl MacTOTbj cneAOBaHMH MMnyjibcoB 
6ncf)OKanbHoro 3KC, BennMUHbi apTepnanbHoro 
AaB/ieHMfl, noxa3aTenefi ueHTpanbHov^ 
reMOAHHaMMKM pasnnMHbiMH cnoco6aMM 
(Hanpi/siviep, ynbTpa3ByKOBbiM nccneAOBaHneM 
cepAUa b M- n B-pe>xwviax, 
AonnepsxoKapAnorpacpneM, TeTpanonspHOM 
peoKapAMorpaqbMeM, paAHOHyKHHAHOM 
BeHTpnKynorpa4)Mefi m APyrnMM) npn MacTOM 
>KenyAOMKOBoPi 3C cepAL^a, o6ycjioBneHHOi?i 
OTcne>KMBaHMeM sneicrpoHHOfi cxeivioft 3KC 
ycKopeHHO^ npeAcepAHofl aKTMBHOCTn mjim 
peTporpaflHO npoBeAeHHoro 
>KenyAOMKOBo-npeAcepAHoro B036y >ka©h m n . (KD. 
\Q. BpeAHKMC, A.fl. flporaCiueB, (l.n. Cthp6mc. 
nporpaMMMpyeMan anexTpocTHMynai^nfl cepAHa 
(KnuHMMecKne acneKTbi). - M.: MeA^M^na, 1989, 
0 63 - 88. 

CymecTBeHHbiMU HeAOCTaTxaMM nMeioiAMXcsi 
cnoco6oB oi^eHKM KopoHapHoro m 
MUOKapAHanbHoro pe3epBOB cepAUa npn 
AByxKaMepHOM 3C cepAL^a JiBJiflfOTCfi 
Heo6xoAMMocTb npucyTCTBMfl y 6oribHoro c 
MMnnaHTupoBaHHbiM 6n4>OKanbHbiM 3KC b 
MoiweHT MCCJieAOBaHMfl o6u^ero cocTOHHi/m m 
>Kano6 nai^neHTa, qeHTparibHO^ reMOflMHawnKn, 
BenkiMUHbi apTepnanbHoro AaaneHUfl. MacTOTbi 
nMnyjibCOB 3KC napoxcn3Ma h aA>Keny aom kobo m 
TaxuKapA^M utim peTporpaAHofl BAn, KaK 
peanbHO cyiAecTByjoiAUX 

aHaTOMOB-cjDyHKi^noHanbHbix cy6cTpaTOB, a 
Taioxe HeB03iwo>KHocTb npoBeAeHun 
TecTupoBaHMH pe3epBOB cepAUa b "xotjoahom" 
nepnoAe npn oTcyTCTBun nHAyi^npoBaHHoro 
napOKCM3Ma TaxuKapAnn (KD.KD. BpeAHKMc, A.fl. 
flporaCiL^eB, n.n. CTwp6nc. nporpaMMuipyeMafl 
sneKTpocTHMynflL^MW cepAL^a (KnuHUMecKMe 
acneKTbi). - M.: MeA^UHHa, 1989, c. 63 - 88). 
l/l3o6peTeHne HanpaBneHo Ha peiueHne 3aAaMn 

nOBblLLieHHfl 3<$)CpeKTMBHOCTH OL^eHKM 

KopoHapHoro m MHOKapAnanbHoro pe3epBOB 
cepAua 3a cneT bo3mo>khoctm ee npoBeAeHMfl b 
jikd6om nepnoAe Ha6riK)AeHMfl 6onbHoro c 
AByxKaMepHoft chctcmom 3C cepALia b 
OTcyTCTBue peanbHO cymecTByioLnero 
napOKCM3Ma cynpaBeHTpMKyjinpHOM TaxMKapA^vi. 

3aAana AocTuraeTcyi 3a cneT 
MOAennpoBaHMA TaxuKapA^n y 6onbHoro c 
AByxKaMepHoC^ cwcTeMofl 

OJieKTpOKapAHOCTMMyn^l^MH C OAHOBpeMeHHOM 

oueHKoti KopoHapHoro m MMOKapAnaribHoro 
pe3epBOB cepAUa. STo.AOCTuraeTcn c noMOLAbfo 
MOAennpoBaHun KOHTponnpyeMoro 
KpaTKOBpewieHHoro napoKcusiwa TaxuKapAnn 

nyTeM C03AaHMfl MaCTOM, CMHXpOHM3MpOBaHHOM c 

snexTpuMecKHMM MMnyribcaMM Hapy>KHoro 
cTMMynnpyjomero ycTpOMCTBa, nMMTupyjomero 
aKTHBHocTb npeAcepAufi, sJietrrpocTHMyrifiL^nM 
>Keny aom ko b cepAi^a nyTeM HaHeceHun Mepe3 
nuLAeBOA b o6nacTb npeAcepA^M sneKTpMMecKHX 
HMnyribcoB ot Hapyao-ioro cTMMynnpytoiAero 
ycTpoficTBa c MacTOTotf 100 - 800 MMnyribCOB b 
MHHyTy m aMn/iMTyAOM, b 5 - 10 pa3 
npeBbiiuaioiAeR Be/iUMUHy BHyTpunonocTHbix 
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noTeHL^nanoB cnoHTaHHoro B036y>KAeHkm 
npeAcepAni^, m npu B03HMKHOBennn y 
o6cneflyeMoro CTeHOKapAHH, uiueMkmecKHx 
HapyiueHUM Ha sneicrpoKapAHorpaMMe 
BbiHBfiflioT cHMMceHne KopoHapHoro pe3epsa, a 
npn CHH>KeHHH noKa3aTenefi coKpaTMMocTn 
onpeflenflioT hm3kh« MuoKapAnanbHbifl pe3epB 
cepALja. 

Cnoco6 ocymecTBj-meTCH cr\eny\ou\wM 
o6pa30M. 

HenHBa3MBHbiM nyTeiw nocpeACTBOM 
nporpaMMnpyKDinero ycTpoMCTBa saAatOT 
AByxKaMepHOMy 3KC cneAytomwe napaMeTpbi: 

1. pe)KMM 3C cepAL^a 

npeACepAHO-CMHXpOHM3HpOBaHHblM (pe)KMMbl 

DDD, VDD); 

2. MaKcuManbHyio HyBCTBHTe/ibHOCTb 
AByxKaMepHoro 3KC no npeAcepAHOMy KaHany - 
0,7 - 1,0 mB; 

3. MMHMManbHyKD MyBCTBHTeJIbHOCTb 

AByxKaMepHoro 3KC no acenyAOHKOBOMy KaHany 
-4,5- 6,0 mB; 

4. 6a3iiCHy*o nacTOTy cneAOBaHi/m CTHMynoB 
3KC - 70 MMn/MHH; 

5. BepxHKHo MacTOTHyK) rpannny 
OTone>KHBaHH5i npeAcepAHOfi aKTHBHOCTn 
>KenyAOMK3MH - Ha BenHMHHy cornacHO B03pacTy 
(no MOHorpaMMe P. UJecpepAa) - 120 - 160 
MMn/MHH; 

6. npeAcepAHbtM pecfrpaKTepHbitf nepnoA - Ha 
437 mc; 

7. normpHOCTb wMnynbcoB 3KC 
MOHonon^pHyto; 

8. AnwTenbHOCTb aTpnoBeHTpMKyriflpHoro 
MHTepBana - 125 - 187 mc. 

P,nn perucTpaL^uw npecnHLneBOAHofi 
aneiaporpaMMbi cepAua m MOAennpoBaHwa 
raxuKapAMM npwMeHHioT npoBOA-sneicrpoA 
ll3flCn-1, n3flCn-2. 3neKTpoA bboa^t b 
nwmeBOA oocneAyeMoro nepes hocoboA xoa 
(pe>*e nepe3 poT) b cha^hsm mjih newaneM 
nono>KeHMM. Jle>Kamnfl Ha cnuHe o6cneAyeMbitf 
npn>KHMaeT noAOopoAOK k rpyAUHe, hto 
npenPTCTByeT nonaAaHwo oneKTpoAa b Tpaxeio. 

CHanana snempOA 6e3 ycunnti npoBOA*T Ha 
7 - 10 cm m nocne rnoTaTenbHoro abwdkghma 
npOBOAflT Ha rny6i/iHy 40 - 45 cm, 3aTeM ero 
nocTeneHHO BbiTfln/iBaioT c oAHOBpeMeHHofi 
perncTpauneM MpecnuineBOAHow 
aneiaporpaMMbi cepAUa (coeAHH^KDT 
AHCTajibHbitf cerMeHT c rpyAHbiM oTBeAeHweM 
cTai^noHapHoro perwcTpaTopa 
sneicrpoKapAUorpaMMbi). I~lpn npoflBneHMM Ha 
snetaporpaMMe MaKCHManbHbix no aMnnnryAe 
AByxcJ)a3Hbix npeAcepAHbix 3y6i40B c HananbHOtf 
nono>KUTenbHofi tyasoft pacno3HaK)T 

6nn3KOpacnono>KeHHyKD k numesoAy CTeHKy 
neBoro npeAcepAnn. B 3TOM nonoweHuu 
sneKrpoA 3aKpen/iflK)T netfKonnacTbipeM k 
BepXHetf ry6e o6cneAyeMoro. 

TpaHcnuineBOAHbiM sneKTpoA npucoeAHHHiOT k 
KaTOAy Hapy>KHoro cTHMynnpyK)mero 

ycTpoMCTBa (HanpMMep, 

3neKTpo4)H3nonornHecKoro AnarHocrwHecKoro 
sneKTpoKapAnocTMMyrmTopa 
"KOPfl3nEKTPO-04"). Apyofi sneicrpoA, 
coeA^ He h h bi c aHOAOM Hapy>KHoro 
cTMMynMpyKDinero ycTpoMCTBa, pacnonaratoT 

H3KO>KHO Ha nOBepXHOCTM rpyAHOtf KfieTKH Ha 

ypoBHe n^Toro MeKpeoepbfl no npaBotf 
napacTepHanbHow hmhum Tena. 

Bo BpeMfl nccneflOBaHUfl 3anwcb 
sneicrpoKapAuorpaMMbi npon3BOAflT Ha 
cTaunoHapHbifl perviCTpaTop. ApTepwanbHoe 
AaB/ieHMe Ha nneneBofi apTepwn OLjeHMBatoT no 
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MeTOAy KopoTKOBa. 

Oi^eHKy napaMeTpoB ueHTpanbHOM 
reMOAHHaMMKM npoBOA^T nocpeACTBOM 
ynbTpa3ByKOBoro nccneAOBaHMfl cepAUa b 
nonoweHHH 6o/ibHoro ne>Ka nocpeACTBOM 
ynbTpa3ByKOBoro annapaia (HanpuMep, 
annapaia U-2000, npoui3BOACTBa cpupMbi 
Fukuda Denshi, HnoHun). 

HcnonbsyfOT AaTHMK c nacTOToi^ 3.5 MTi^ b M 
n B-pe>KMMax. npOBOA^T OLjeHKy cneAyKJi^nx 
napaMeTpoB cepAUa: KOHeMHO-CMCTonnHecKoro 
(KCP) n KOHeMHO-AnacTonnHecKoro (KflP) 

pa3MepOB, KOHeMHO-CHCTOJlHHeCKOrO (KCO) M 

KOHeHHo-AnacTonnMecKoro (KflO) o6ipeMOB, 
yAapHoro o6-beMa (YO), c^paKi^nn Bbi6poca (OB) 
n 4)paKL4Mn yKOponeHM« (OY) nonepeHHoro 
AMaMeTpa neBoro >KenyAOHKa) b noKoe n npn 
MOAennpoBaHnn TaxMKapAnn y 6o/ibHoro c 
AsyxKaMepHoi^ cwcTeMofl sneKpocTHMynsqqun 
cepAUa. 

nocpeACTBOM HapyjKHoro CTHMynwpyiomero 
ycTpoMCTBa m npuMeHeHHOM napbi sneirrpoAOB 
(HaKOKHoro n TpaHcnuLMeBOAHoro), KOTopbie 
cfiopMtipyiOT snetcTpuHecKMrt Annonb, 
HanpaaneHHbii^ carnTTajibHo ocm Tena m 
HaxoAnu4MMcn b HenocpeACTBeHHOM 6nn30CTM ot 
MMnnaHT^poBaHHoro b npaBoe npeAcepAne 
npeAcepAHoro sneicrpoAa AByxKaMepHOM 3KC, 
HaHocqT nacTbie snejapuHecKne MMnynbCbi c 
MacTOTOfl 100 - 800 HMnynbcoB b MMHyTy. 
3/ieKTpnHecKne MMnynbCbi ot Hapy>KHoro 
CTHMyjinpyjoinero ycTpoMCTBa BOcnpnHMMaK)Tc« 
sneicrpOHHofi cxeMOM npeAcepAHoro KaHana 
AByxKaMepHoro sneicrpoKapAnocTi/tMynflTOpa m 
nocne 3aAaHHoro HHTepBana 

aTpnoBeHTpwKynHpHOfl 3aAep>KKM nepeAaiOTC^ 
aneKTpoHHO^ cxeMO^ xenyAOMKOBoro KaHana b 
BHAe BbixoAHbix HMnynbcoB 

sneKTpoKapAnocTMMynnTopa Ha >KenyAoneK 
cepAL\a b saAaHHbix npeAenax (onpeAeneHbi 
BepxHePi nacTOTHOtf rpaHnueCi oTcn e>Ki/i Ba hmr 
npeAcepAHoi^ aKTMBHocTM). AMnnnTyAy 
nMny/ibcoB HapyxHoro cTMMynnpyKDLi^ero 
ycTpoMCTBa onpeAenHKDT Ha ocHOBaHnn 
BennHMHbi BHyTpunonocTHbix noTeHqua/iOB 
cnoHTaHHoro B036y>KAeHHfl npeAcepAM^, 
KOTOpaa Mo>KeT 6biTb nonyneHa npn 
MHTpaonepaMMOHHOM 3neKTpo<43H3nonorMHecKOM 
MconeAOBaHMn b xoAe MMnnaHTai^nn 
npeAcepAHoro aneicrpoAa, nn6o nyTeM 
TeneMeTpMn BHyTpucepAeHHOM sneicrporpaMMbi 
6onbHoro. AMnnnTyAy nMnynbcoB Hapy>KHoro 
cTMMynnpyfomero ycTpoMCTBa ycTaHaannBaJOT 
Ha BennHMHy, b 5 - 10 pa3 npeBbnuajomyK) 
M3MepeHHyK) aMnnnTyAy BHyTpunonocTHbix 
noTeHLinanoB cnoHTaHHoro B036yx<AeHMfl 
npeAcepAMfi. Hpn TaKofl aMnnnTyAe MMnyribcoB 
Hapy>KHoro CTHMynnpytOL^ero ycTpotfcTBa He 
B03HMKaeT HaBA3aHHOM oneiapocTHMyrumuM 
npeAcepAufi n HHAyunpoBaHH« 

cynpaBeHTpuKyjifipHO^ TaxuKapAnn npu 
KOHKypeHTHoii npeAcepAHOM aKTMBHOCTM. 

B xoAe HHAyUMpOBaHHofi nacToPi 
>KenyAOHKOBoCi aneKTpocTHMynymnn cepAMa, 

CHHXpOHH3HpOBaHHOW C HMMTHpOBaHHOM 

npeAcepAHo^ axTHBHocTbto (nocpeACTBOM 
aneKTpkinecKHX CTHMynoB Hapy>KHoro 
ycTpoPicTBa), npoBOA«T OL4eHKy o6u4ero 
cocTOHHun 6onbHoro, perncTpaL^ura 
snexTpoKapA^iorpaMMbi, n3MepeHne 
apTepnanbHoro AaBneHnw, nacTOTbi cepAeMHbix 
coKpameHM^ n noKasaTenefi qeHTparibHOM 
reMOA^HaMMKM nocpeACTBOM yribTpa3ByKOBoro 
McaneAOBaHMfl, m npu BOSHMKHOBeHnn y 
o6cneAyeMoro c AByxKaMepHbiM 
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aneKTpOKapflnocTMMynflTopoM oreHOKapAuu , 
nujeMnqecKnx HapynieHMi^ Ha 

sneKTpOKapAMOrpaMMe BbiflanflJOT cHMMOHne 
KopoHapHoro pe3epBa, npH cHn>KeHnu 
noKa3aTeneW coKparnMocTn (cfcpaKmw Bbiopoca, 
appaKi^nvi yKopoMeHM«, yAapHoro 06-beivia) 
onpe,qenflK)T CHHweHi/ie MMOKapflnanbHoro 
pe3epBa. 

(IpuMepbi KOH KpSTHOrO BbinO/lHeHMR. 

Cnoco6 noflCHneTcn c noMombio 
oneKTpoKapflnorpawM, rAe Ha cfcwr. 1 AaHa 
aneicrpoKapAnorpaMMa o6cneAyeMoti n. 
(npuMep 1). 

1 A - acJxfceKTMBHafl AByxKaMepHaa 3C 
cepAL|a b pewuMe DDD; 

1 B - MOAeJinpoBaHne napoKCM3Ma 
TaxuKapAnn npn nacTOTe Hapy>KHoro 
CTMMynnpyiounero yorpoPiCTBa 1 20 MMnynbcoB b 
MMHyTy, noKa3aHO OTcne>KHBaHMe 

MMMTMpOBaHHOM npeACepAHOM aKTHBHOCTM 

>KenyAOMKOBbiM KaHanoM 6nqboKanbHoro 3KC; 

AVR, III - OTBeAeHue peruorpaTopa 
ajieicrpoKapAMorpaMMbi; 

V = 25 MM/C - CKOpOCTb ABH>KeHMfl neHTbi 
perncrpaTopa oneKrpoKapflnorpaMMbi; 

St - aneKTpMHecKM^ wvinynbc Hapy>KHoro 
CTMMynnpyKDLi^ero ycTpowcTBa. 

Ha qbur. 2, 3 noKa3aHa 
3/ieKTpOKapAMorpaMMa o6cneAyeMoro B. 
(npuwiep 2). 

2 A - acJxfceKTMBHafl AsyxKawepHaa 3C 
cepAUa b pe>KMMe DDD; 

2 B - MOAeJinpoBaHne napoKCH3Ma 
TaxuKapAMM Ha nacTOTe Hapy>KHoro 
CTHMynnpyiomero ycTpoPiCTBa 137 MMnynbcoB b 
MMHyTy, noKa3aHO OTcnexMBaHwe 

HMMTMpOBaHHOd npeAcepAHOfi aicrnBHOCTM 
wenyAOHKOBoro KaHana oucfcoKanbHoro 3KC; 

2 B - oneicrpoHHafl aTpuoBeHTpi/iKynapHafl 
6noKaAa anropnTMa qbyHKqktOHupoBaHHH 
6n4)OKanbHoro 3KC npn naoroTe Hapy>KHoro 
cTHMynnpytoinero ycTpoflcTBa conee 137 
MMnynbcoB b MMHyry; 

3 A - MacTOTa Hapy>KHoro cruMynnpyioLqero 
ycrpOMCTBa 400 mmh/mhh; 

3 B - nacTOTa Hapy>KHoro cTHMynnpyjou^ero 
ycTpoMCTBa 600 mmii/mmh; 

3 B - nacTOTa Hapy>KHoro CTHMynnpy»OLnero 
ycTpofiCTBa 800 mmfi/muh. 

OcTanbHbie ycnoBHbie o6o3HaneHMH Te we, 
hto Ha cfcur. 1 . 

fipMMep 1 . 

06c/ieAyeMas n., 70 ner 

KnuHMHecKUM AnarH03: 

MujeMMHecKafl 6one3Hb cepAL^a. 
ATepocKnepoTM«-iecKMM 
KopoHapoKapAnocKnepo3. BuHOAanbHoe 
nopaxeHwe. Cuhapom cnaoocTH cHHycoBoro 
y3na (CMHoaTpnaribHafl 6noKaAa II ct. ). 
ATpnoBeHTpMKyji^pHafl GnoKaAa HI ct. c 

CUHKOna/lbHblMM COCTOHHklflMH. 

MMnnaHTupoBaHHbiCi AByxKaMepHbiM 
3neKpoKapAMOCTMMy/iflTop 3KC-444 b 
3HAOKapAManbHOM BapuaHTe. SqtiqbeKTi/iBHafl 3C 
cepAUa. 

B xoAe npoBeAeHHoro MHTpaonepamioHHoro 
3neKTpocjDH3nonornHecKoro nccneAOBaHUfl 
aMnnnTyAa cnoHTaHHoro B036y>KASHMfl Kawiep 
cepAi^a cocTaBuna: npaBoe npeAcepAne- 1 .6 mB 
(0,8 mA), npaBbifi >KenyAoneK - 2 mB (1,0 mA). 
nocpeACTBOM nporpaMMaTOpa "nPOrPSKC 04" 
BbinonHBHo nporpaMMHpoBaHue napaMeTpoB 
nMnnaHTupoBaHHoro AByxKaMepHoro 
sneicrpoKapAHOCTMMynjiTopa 3KC-444; 

1 . Pe>KMM 3C cepAi^a - DDD. 
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2. MyBCTBMTenbHOCTb 3MC no 
npeAcepAHOMy KaHany - 0.7 mB. 

3. MyBCTBHTenbHOCTb 3MC no 
>KenyAOHKOBOMy KaHany - 4,5 mB. 

4. Ba3MCHaa nacTOTa cneAOBaHHfl 
MMnynbcoB 3KC - 70 nwin/MMH. 

5. BepxHRH nacTOTHaa rpaHni^a 
OTcn e>KH Ba hua npeAcepAHofi aKTHBHoc™ 
wenyAOHKaiviu - 137 mmii/mmh. 

6. npeAcepAHbifi peqbpaKTepHbiM nepMOA - 
437 mc. 



HMny/ibcoB 3KC 



aTpnoBeHTpnicynnpHoro 



7. non«pHOCTb 
MOHononnpHaFi. 

8. /TjIMTeribHOCTb 

MHTepBana - 125 mc. 

Afl b cocTOAHMM noKon (no MeTOAy 
KopoTKOBa) - 140/90 mm pt.ct. 3Kr - 
34>4)eKTMBHa« 3C cepAUa b pe>KMMe DDD (c£w\ 
1A). 

floKa3aTenn ueHTpanbHoCi reMOA^HaMUKn 
(no AaHHbiM ynbTpa3ByKOBoro nccneAOBaHun 
cepAMa) b coctoahhh noKOH o6cneAyeMoro: KflP 
- 5,7 cm, KCP - 4,5 cm, KCO - 92 mji, KflO - 
160 Mfi, YO - 68 Mfi, MOK - 4,760 ti/muh. <X>B - 
42,5%, <t>y - 21%. npn MOAsnnpoBaHnu 
TaxuKapAnn nocpeACTBOM HaHeceHnw 
sneKTpMMecKnx MMnynbcoB c noMOi^bK) 
^pecnuineBOAHo-HaKOJKHOM napbt sneirrpoAOB b 
o6nacTb HMnnaHTMpOBaHHoro npeAcepAenHoro 
sneKTpoAa AByxKaMepHoro 
3JieKTpoKapAnocTHMyjinTopa SHepreTMMecKne 
napaMeTpbi MMnynbcoB Hapy>KHoro 

CTHMynnpytoLAero ycTpoMCTBa cocTaBunn: 
aMnnnTyAa - 4 mA, A^MTejibHOCTb - 0,5 mc. 

ripn nacTOTe cneAOBaHHH MMnynbcoB 
Hapy>KHoro CTHMynnpyiOLi^ero ycTpoMCTBa 120 
MMn/MHH (qonr. 1B) 6onbHafl OTMeTuna 
BOSHMKHOBeHne CTeHOKapAHMecKnx 6one^ b 
cepALje, npOBeAeHHoe nccneAOBaHne 
L^eHTpanbHoW reMOAMHaMUKM noKa3ano 
cneAyKDiAne pe3ynbTaTbi: 

KflP - 5.6 CM, KCP - 4.7 mm, KCO - 1 12.814 
MJl, KflO - 153,64 mji, YO - 40,82 MJl, MOK - 
5,307 ji/mhh, ct>B - 26.6%, 0>y - 16%. 

Afl b 3TOT nepnoA cocTaBuno 160/100 mm 

PT.CT. 

B xoAe nccneAOBaHna npn MOAennpOBaHMn 
TaxMKapAMM y 6onbHo^ c MMnnaHTupoBaHHoPi 
cucTeMoCi AsyxKaMepHow 
sneKTpoKapMAocTMMynwunn BbmBneHO 
Bbipa>KeHHoe cHH>KeHne KopoHapHoro ki 
MMOKapAnanbHoro pe3epBOB cepAi-^a, hto 
^Bunocb noKasaHMeM Ana nporpaMMkipoBaHi/m 
AByxKaMepHoro 3KC b pe>KMM n3onnpoBaHHOM 
wenyAOHKOBOM 3C cepAMa (pe>KMM Wl). 

npuMep 2. 

06cneAyeMbiti B., 37 neT 
KnuHMHecKMM fluamo3: 

BMHOAanbHoe nopa>KeHne cepAUa. Cmhapom 
cna6ocTki CMHycoBoro y3na (cnHoaTpnanbHaw 
6/ioKaAa II ct ). ATpnoBeHTpuKynFipHafl 6noKaAa 
I ct. c npecMHKonanbHbiMM cocTOflHunMM. 
HMnnaHTupoBaHHbiM AByxKaMepHbiM 
sneKTpOKapAnocTHMyjnnTop 3KC-444 b 
3HAOKapAnanbHOM BapnaHTe. 

SqbqbeKTHBHafl 3C cepAL^a. 

B xoAe npoBeAeHHoro nHTpaonepaunoHHoro 
sneKTpoqbusMOJiornHecKoro nccneAOBaHMyi 
aMnnuiTyAa cnoHTaHHoro B036y>KAeHnji KaMep 
cepAi^a cocTaBuna: npaBoe npeAcepAne - 1 ,4 
mB (0,7 mA), npaBbiM >KenyAOHeK - 2,4 mB (1,2 
mA). nocpeACTBOM nporpaMMaTOpa 

"nPOrPSKC 04" BbinonHeHO 

nporpaMMnpoBaHwe napaMeTpoB 
MMnnaHTupoBaHHoro AByxKaMepHoro 



o 

u> 

CD 



-5- 



ro 



CO 

en 



aneKTpOKapAnocTMMynwTopa 3KC-444: 

1 . PewuM 3C cepAMa - DDD 

2. HyBCTBMTenbHocTb 3KC no npeAcepAHOMy 
KaHany - 0,7 mB 

3. MyBCTBMTenbHocTb 3KC no 
>KenyflOHKOBOMy KaHany - 4,5 mB 

4. 5a3HCHa« MacTOTa cneAOBaHna 
nMnynbcoB 3KC - 70 hmii/mmh 

5. BepxHRfl MacTOTHafl rpaHnqa 
OTcne>KMBaHMq npe^cepAHOM aKTHBHOc™ 
>KenyAOMKaMM - 137 WMn/MUH 

6. IlpeAcepAHbiki peqbpaKTepHbii* nepnoA - 
437 MC 

7. nonapHocTb nMnyribcoB 3KC 
MOHononapHafl 

8. fljiHTeribHacTb aTpnoBeHTpuKyriflpHoro 
nHTepBana - 125 mc 

A/} b coctohhum noKOfl (no MeTOAy 
KopOTKOBa) - 130/90 mm pT. ct. 3Kr b 
coctoahuh noKOfl - scfccfceKTHBHafl 3C cepAMa b 
pexMMe DDD (c^wr. 2A) 

noKa3aTenn qeHTpanbHOM reMOAHHaMMKn 
(no AaHHbiM yribTpa3ByKOBoro nconeAOBaHUfl 
cepAi^a) b coctohhuui noKOH o6cneAyeMoro: 

KflP - 4.2 CM, KCP - 3.2 cm, KflO - 78 MJ1, 
KCO - 41 mji, yo - 37 Mn, MOK - 2.590 n/MUH, 
<PB - 47.4%. 0>y - 23.8%. 

flpn MOAennpoBaHMM raxuKapAnn 
nocpeACTBOM HaHeceHun sneKTpuMscKMX 
MMnynbcoB c noMou^bio 

TpaHcnnLneBOAHo-HaKo>KHotf napbi snempoAOB b 
oonacTb HMnjiaHTi/iposaHHoro npeAcepAHoro 
3neKrpoAa AByxKaMepHoro 
3JieKTpOKapAnocTMMynnTopa 3HepreTi/mecKne 
napaMerpbi MMnynbcoB Hapy>KHoro 

CTHMynnpyjoinero ycTpoficTBa cocTaBM/in: 

aMnnnTyAa - 7 mA, AnnTenbHOcrb - 0.5 mc. 

npn MacroTe cneAOBaHMfl MMnynbcoB 
Hapy>KHoro CTHMynupyiomero ycTpotfcTBa 137 
nMn/MMH (cf)nr. 2B), mto HBunocb MaKCUManbHofi 
OTcneweHHofi nacTOTofi aKTMBHocru 

npeAcepAH^, 6onbHofi MyBCTBOBan ce6fl 
yAOBneTBopnTeribHO, nposeAeHHoe 
wccneAOBaHne L^eHTpanbHOM reMOflMHaMUKM 
noKaaano: 

KflP - 4.1 cm, KCP - 3.3 cm, KflO - 44,1 
mji, KCO - 74,2 M/i, YO - 34,1 Mn, MOK - 4.671 
n/MUH, OB - 45,9%. <py - 20%. 

Afl b 3TOT nepnoA cocraBuno 155/90 mm pT. 

CT. 

(IpM AanbHeCiuueM noBbiujeHnn nacTOTbi 
HMnynbcoB Hapy>KHoro CTMMyn npyKDii^ero 
ycTpo^CTBa cBbiLue 137 nMn/MMH B03HHKana 
anejapoHHan aTpHOseHTpuKynapHafl 6noKaAa 
(3CpcpSKTMBHafl pa6oTa anropnTMa 

OTCJl S)KH B3 HMfl BblCOKOtf HaCTOTbl aKTMBHOCTH 

npeAcepAUM AByxKaMepHoro 
3neKTpoKapAnocTHMynqTOpa 3KC-444) (<$nr. 2 
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B). ripH KpaTKOBpeMeHHOM nOBbllLieHMH HaCTOTbl 

cneAOBaHMR MMnynbcoB HapyxHoro 
CTHMynnpyHDU4ero ycTpoficTBa ao 400, 600, 800 
UMn/MHH pa3BMTnn neMCMeKepHOM TaxuKapAnn. 
nn6o Hacroro >Keny aoh ko bo ro OTBeTa otmgmbho 
He 6bino (cjDnr. 3 A,B,B), 6onbHovi npn stom 
nyBCTBOBan ce6fl yAOBneTBopnTeribHO. 

3aKnfOMeHne: y 6oribHoro c 

MMnnaHTHpoBaHHoC^ AsyxKaMepHOft cucreMotf 
sneiapOKapAnocTHMynqi^nki npn 
MOAeJinpoBaHnn TaxuKapAnn HMeeTca 
AQCTaTOHHbM KOpOHapHbiw pe3epB n yMepeHHO 
cHMKeH MnoKapAnanbHwfl pe3epB cepAMa. 
H3MeHeHi/ie nporpaMMbi MMnnaHTwpOBaHHoro 
sneKTpoKapAnocTMMynqTopa y 6onbHoro He 
npoBOAHnocb. 

Cnoco6 oi4eHKn KopoHapHoro h 
MMOKapAnaribHoro pe3epBOB cepAt^a npM 
TaxuKapAnn b ycnoBujqx AByKaMepHofi ci/ioreMbi 
sneKTpoKapAnocTMMyjiflunn noBbnuaer 
3c^cf)eKTHBHocTb xnpyprnMecKoro neneHHH 

60JlbHblX CepAeMHbIMM apMTMMAMH, 

yBenuMMBaeT TOMHocTb AnarnocTMKH 

KOpOHapHO^ M MMOKapAMa/lbHO^ 

HeAOCTaTOHHOCTM y GoribHbix c 

HMnnaHTHpOBaHHblMH 6n4>OKanbHbiMM 

3neKTpoKapAnocTMMyn«ropaMn b cnynae 
pa3BMTM5i y hmx HaA>*enyAOHKOBbix TaxuKapAMM. 

OopMyna n3o6peTeHnn: 

Cnoco6 oi4eHKu KopoHapHoro m 
MMOKapAnaribHoro pe3epBOB cepAUa npn 
TaxMKapA^M b ycnoBMflx AsyxKaMepHO^ 
sneKTpoKapAnocTMMyjiflquM, BKntoMaKJU^nPi 
perncTpai^Mio sneKTpOKapAnorpaMMbi, 
M3MepeHne apiepnanbHoro AaBJieHnq, HacroTbi 
cepAeMHbix coKpameHM^ m noKa3aTene« 
qeHTpa/ibHO^ reMOAHHaMUKM, oTnuMaKJU^ni^cfi 
TeM, mto y o6cneAyeMoro c 6ncJ)OKaribHbiM 
3neKTpoKapAnocTHMyn«TopoM co3AaK)T MacTyra, 

CUHXpOHMSMpOBaHHyJO C SJietCTpUMeCKHMM 

HMnynbcaMU Hapy>KHoro CTHMynnpytotuero 

yCTpOMCTBa, HMHTMpyfOlHero aKTMBHOCTb 

npeAcepAufi, 3neKTpocTMMynfii4HK) >KenyAOM kob 
cepAMa nyTeM HaHeceHna Mepe3 nmneBOA b 
npoeiajuki npeAcepAn^ sneiapuMecKnx 
HMny/ibcoB ot Hapy>KHoro CTHMynnpyrcimero 
ycTpo^cTBa c MacTOTo^ 100-800 nMnynbcoB b 
MMHyTy m aMnnwTyAofi, b 5-10 pa3 
npeBbiiuafoii^eft BenunuHy BHyTpunonocTHbix 
noTeHi4najioB cnoHTaHHoro B036y>KAeHHfl 
npeAcepAntf n npn B03HHKHOBeHnn y 
o6cneAyeMoro cTeHOKapA^n . nujeMUMecKHX 
HapyiueHki^ Ha sneiapoKapAuorpaMMe 
BbinBn«K)T CHUJKeHne KopoHapHoro pe3epBa, a 
npn CHn>KeHnn noKa3aTeneC^ coKpaTMMocTn 
onpeAen«K)T huskmm MMOKapAnanbHbiM pe3epB 
cepAL^a. 
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